Introduction {#Sec1}
============

One of the most important sectors affected by the extraordinary situations experienced by countries is the education. In cases of war, epidemic disease, earthquake, etc., students become unable to receive education and if the effects of these situations continue for a long time, both students and all elements of the education system will be irreversibly damaged. Due to the COVID--19 pandemic that has been happening all over the world recently, countries have stopped taking face--to--face training activities at all levels. The absence of a clear prediction on the ending date of the pandemic also required action to be taken as soon as possible on behalf of educational activities. One of the precautions that can be taken in order to prevent educational activities from disrupting is to apply to e--learning platforms.

Today, most of the educational institutions continue their classes via online channels to stick by their academic calendars. E--learning is the using of internet so as to learn specific information and content of students \[[@CR1]\]. As the synonym of e--learning, web--based learning, online learning, course--learning, virtual learning, and digital collaboration learning are used \[[@CR1]\]. E--learning is an effective learning process created by combining digitally presented content with learning support services \[[@CR2]\]. E--learning is a very useful tool to ensure the continuity of teaching and learning in order to allow students to have distance education. It not only provides continuity of education, but also promotes to develop at the institutional and personal level, including both faculty and students \[[@CR3]\]. Universities have also started to use e--learning platforms due to the extraordinary situation such as COVID19 pandemic in the world nowadays, but each university can have different expectations in terms of the technical and flexibility features of these platforms. For this reason, choosing the e--learning platform that meets the expectations best in such an environment is a process that many different criteria should be considered.

The concept of e--learning is a concept that attracts a lot of attention not only in practice but also in the literature. The selection of the most suitable e--learning platform is a subject previously addressed by multi--criteria decision making methods. One of the outstanding papers in this regard, paper of Alptekin and Karsak which is proposed a hybrid model in the selection of e-learning applications by the universities in Turkey \[[@CR2]\]. In the proposed approach, the QFD method was used to allocate resources and coordinate functions according to user expectations, and fuzzy regression was used to determine the functional relationship between customer expectations and product features. Begicevic et al. evaluated e-learning practices in 4 stages as intelligence, design, choice and implementation and applied AHP method to determine the best alternative in the selection stage \[[@CR3]\]. Bhuasiri et al. addressed the determination of critical success factors affecting the acceptance of e--learning systems \[[@CR4]\]. Relative importance of these factors was calculated by AHP with responses from 76 users for information and communications technology experts' perspective and faculty members perspective separately. Chao and Chen identified five main criteria and sixteen sub-criteria for a successful electronic learning application and used consistent fuzzy preference relations in AHP to determine the relative importance of these criteria relative to each other \[[@CR5]\]. Bo and Peng identified the main factors to measure the effectiveness of network education in China and calculated index weights using fuzzy AHP \[[@CR6]\]. In addition to these papers, the study of Zare et al. could be accepted as the main reference for researchers who would study on decision making for e--learning with their detailed literature review \[[@CR1]\]. However, unlike all these studies, a different perspective is provided for the first time by using the intuitionistic fuzzy cognitive mapping method. Intuitionistic fuzzy cognitive mapping is applied and it is determined which criteria should be taken into consideration primarily for the universities that want to select an e-learning platform for the distance education during the pandemic period.

The rest of the paper is organized as follows. Section [2](#Sec2){ref-type="sec"} presents the applied methodology. In Sect. [3](#Sec3){ref-type="sec"}, the application is carried out. The paper ends with obtained results and future work suggestions.

Methodology {#Sec2}
===========

Since the prioritization problem consists of multi evaluation criteria and many alternatives together with human knowledge on the operation of the system, the structure of the problem can be constructed by using expert judgments. The cognitive maps were firstly introduced by Axelrod to represent interrelationships and their corresponded binary values \[[@CR7]\] based on the human evaluations. After that, Kosko constructed fuzzy cognitive maps to increase its ability by representing not only cardinal information but also vague judgments \[[@CR8]\]. In the constructed environment, construction methodologies rely on the exploitation of experts' experience on system's model and behavior \[[@CR9]\]. Therefore, constructing a scale based on the linguistic terms is an efficient way of representing the human knowledge. On the other hand, experts can be hesitant while express their judgments. In these systems where there is no exact determinacy about the evaluations, the most appropriate way to use the data is to formulate hesitancy and integrate it to mathematical formulations. In our paper, Intuitionistic fuzzy sets are applied to extend cognitive maps to use this advantage while deal with the hesitant information \[[@CR9]\].

**Step 1.** Assign the linguistic terms for membership functions based on the scale given in Table [1](#Tab1){ref-type="table"}.Table 1.Linguistic terms and their corresponded membership functionsLinguistic termCorresponded triangular membership functionNeg Very Strong --VS(−1, −1, −0.7)Neg Strong --S(−1, −0.7, −0.5)Neg Medium --M(−0.7, −0.5, −0.3)Neg Weak --V(−0.5, −0.3, −0.1)Neg Very Weak --VW(−0.2, −0.1, 0)No Relation N(−0.1, 0, 0.1)Pos Very Strong VW(0, 0.1, 0.2)Pos Strong V(0.1, 0.3, 0.5)Pos Medium M(0.3, 0.5, 0.7)Pos Weak S(0.5, 0.7, 1)Pos Very Weak VS(0.7, 1, 1)

**Step 2.** Determine the hesitancy of the membership functions based on the scales given in Table [2](#Tab2){ref-type="table"}.Table 2.Linguistic terms and their corresponded hesitancy functionsLinguistic termCorresponded hesitancy functionVery Low VL(0, 0.1, 0.2)Low L(0.1, 0.2, 0.35)Medium M(0.25, 0.4, 0.6)High H(0.5, 0.65, 0.8)Very High VH(0.7, 0.9, 1)

**Step 3.** Convert linguistic terms to obtain triangular membership and hesitancy functions.

**Step 4.** Construct the weight matrix.

**Step 5.** Compute the weights by using Eq. ([1](#Equ1){ref-type=""}).$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} s_{i}^{k+1}=f\left( s_{i}^{k}+\sum _{j=1 \atop j \ne i}^{N} s_{j}^{k} \cdot w_{j i}^{\mu }-s_{j}^{k} \cdot w_{j i}^{\pi }\right) \end{aligned}$$\end{document}$$where $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$f(x)=\frac{1}{1+e^{-x}}$$\end{document}$. The iteration is run until all the weights are converged or a certain number of iterations is reached.

**Step 6.** Obtain the aggregated weights with respect to decision makers.

Application {#Sec3}
===========

Through the determination of the most influenced criteria for the e--learning systems, 14 criteria are determined. 3 decision makers evaluated the system and constructed to interrelationships. List of the criteria is given in Table [3](#Tab3){ref-type="table"}.Table 3.List of the criteriaList of the criteriaC1-Ease of use \[[@CR10]\]C8-Pricing \[[@CR11]\]C2-Ease of exchanging learning with the others \[[@CR10]\]C9-Flexibility \[[@CR11]\]C3-Capability of controlling learning progress \[[@CR10]\]C10-Reporting \[[@CR12]\]C4-Network infrastructure \[[@CR3]\]C11- Access (time & place) \[[@CR11]\]C5-Availability of technical support staff \[[@CR3]\]C12-Security & privacy \[[@CR11]\]C6-Exam management system \[[@CR3]\]C13-Trialability \[[@CR11]\]C7-Video & audio streaming \[[@CR3]\]C14-Interactivity level \[[@CR11]\]

Evaluations of the decision maker 1 is given in Table [4](#Tab4){ref-type="table"}.Table 4.Decision maker 1 evaluationsPC1C2C3C4C5C6C7C8C9C10C11C12C13C14PNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLC1--SLNVLNVLNVLNVLNVLNVLNVL--VWLNVL--SVHNVLNVLSHNVLC2NVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVL--SHNVLC3NVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVL--MVHNVLC4MLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLC5VHNVLNVLNLVWVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLC6--VSMNVLNVLNVHVVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLC7--VWVHNVLNVLNVLVSVLNVL--VSVHNVLNVLNVL--VVHNVLNVLSVLNVLC8MLNVLNVLNVLNVLNVLNVLNVLNVLNVLVVLNVLNVL--SVLNVLC9--SMNVLNVLNVLNVLNVLNVLNVLNVLNVL--MVHNVLNVL--VWVHNVLC10NMNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLC11SVHNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLC12NVH--VMNVLNVLNVL--SVHNVLNVLNVLNVLNVLVWVLNVLNVLNVLC13--SL--VWVL--VWVLNVLNVLSLNVLNVLNVLNVLNVLNVLNVLNVLNVLC14--SL--VWHNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVL

Evaluations of the decision maker 2 is given in Table [5](#Tab5){ref-type="table"}.Table 5.Decision maker 2 evaluationsPC1C2C3C4C5C6C7C8C9C10C11C12C13C14PNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLC1--SMNVLNVLNVLNVLNVLNVLNVL--VWLNVL--SVHNVLNVLSVHNVLC2NVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVL--SLNVLC3NVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVL--MLNVLC4NMNVLNVLNVLNVLNVLNVL--MVLNVLNVLNVLNVLNVLNVLNVLC5VVLNVLNVLNLVWHNVLNVLNVLNVLNVLNVLNVL--VSVHNVLNVLC6--VWVHNVLNVLNVHVVLNVLNVLNVLNVLNVLNVL--VSHNVLNVLNVLC7NLNVLNVLNVLVSHNVL--VSMNVLNVLNVL--VVHNVLNVLML--MHC8NVLNVLNVLMVLNVLNVLNVLNVLNVLNVL--VWVLNVLNVLNVLNVLC9--SVLNVLNVLNVLNVLNVLNVLNVLNVLNVLVWLNVLNVLNVLNVLC10NMVVLNVLNVLNVLNVLNVLNVL--MVLNVLNVLNVLNVLNVLNVLC11NVHVWVLNVLNVLNVLNVLNVLNVLNVLNVLVWVHNVLNVLNVLNVLC12MHNMNVLNVLNVL--SVHNVLNVLNVLNVLNVLVWVLNVLNVLNVLC13VH--VVL--VWVLNVLNVLSVHNVLNVLNVLNVLNVLNVLNVLNVLVMC14VWM--VSHNVLNVLNVLNHNVLNVLNVLNVLNVLNVLNVLNVLNVL

Evaluations of the decision maker 3 is given in Table [6](#Tab6){ref-type="table"}.Table 6.Decision maker 3 evaluationsPC1C2C3C4C5C6C7C8C9C10C11C12C13C14PNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLC1MLNVLNVLNVLNVLNVLNVLNVL--VWLNVL--SVHNVLNVLMHNVLC2NVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVL--MHNVLC3VVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLVSVLNVL--MVHNVLC4--VLNVLNVLNVLNVLNVL--VVLNVLNVLNVLNVLNVLNVLNVLNVLC5VSHNVLNVLNLVWVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLC6--MMNVLNVLNVHNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLC7--SVHNVL--SVLNVLVSVLNVL--VSVHNVLSVLNVLVWVH--VVLNVLSVLNVLC8NLNVLNVLNVLNVLNVL--SVLNVLNVLVWVLVVLNVLNVL--SVLNVLC9NMVSVLNVLNVLNVLNVLNVLNVLNVLNVLVVHNVLNVLSVHNVLC10--VSMNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLC11--VVHNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLSVLNVL--SVLC12VVHVSMNVLNVLNVLNVHNVLNVLNVLNVLNVLNVLNVLNVLNVLC13VWLVVLNVLNVLNVLNLNVLNVLNVLNVLNVLNVLNVLNVLNVLC14--VLMHNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVLNVL

For the initial vector, it is determined as \[1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1\]. After 10 iterations, weights are converged. Results of the application are given in Table [7](#Tab7){ref-type="table"}.Table 7.Results of the applicationWeightC1C2C3C4C5C6C7C8C9C10C11C12C13C140.3DM10.5990.6420.6590.9300.7490.6370.6590.6450.6590.8570.6760.6590.6450.6590.3DM20.8170.6450.7260.8810.6570.5660.5350.5490.6590.6360.6200.6380.5420.7800.4DM30.9590.5250.6590.8070.6590.4100.6590.7500.6780.8990.7580.7810.6690.504Aggregated0.8080.5960.6790.8660.6860.5250.6220.6580.6670.8070.6920.7010.6240.633Rank2137161412983541110

Based on the results, C4--Network infrastructure and C1--Ease of use criteria are determined as first and second most important criteria for the selection of the e--learning systems.

Conclusions {#Sec4}
===========

One of the most effective ways to prevent educational activities from being interrupted in extraordinary situations is to apply for online learning processes. In today's conditions, while all countries in the world struggle with the epidemic disease COVID--19, it has been necessary to apply to e--learning platforms for continuity of educational activities. E--learning becomes an effective tool by combining digital content delivery with learning services. However, at this point, we face the problem of determining which e--learning platform on the market universities should apply. For this reason, it should be investigated which criteria should be taken into consideration in choosing the most suitable e--learning platform for educational institutions in selecting the best platform from the alternatives. The most critical point in this process is to apply a priority analysis based on the evaluation criteria for obtaining their rankings. For this aim, we proposed a decision-making approach to obtain the order of importance for the determined criteria to use for the problem of selecting best online education platforms during this pandemic period. We have determined 14 criteria based on the literature research and expert opinions to be used in the process and apply intuitionistic fuzzy cognitive mapping method to determine the most important criterion. As a result of the calculations, it is determined that the most important factor is 'C4-Network infrastructure' and the least important factor in the evaluation of e-learning platforms is 'C6--Exam management system'.

For further studies, the results of the application can be compared with the Pythagorean fuzzy cognitive mapping method's outputs. Also, different scenarios based on the changes in the initial vector can be studied to check its effects.
